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operation of the spillway becomes an influencing condition. For instance, in
some flood-control dams, the estimated average frequency of any use of the
spillway is once in several hundred years, whereas for dams primarily for power,
small floods every year and large floods every few years are expected.

Certain clays and shales are subject to swelling when the weight of the
excavation for the discharge trough is removed and when they become sat-
urated. In such places special attention must be paid to detail of the concrete
paving, and particularly where it joins the side slope paving or side retaining
walls, to guard against cracking due to such movement.

FIG. 2.   Chute spillway for Kochess Dam (A, L. Aim, loc. <&.).

The protective paving is sometimes carried throughout the entire length of
the spillway and, in addition, stilling basins (Art. 37, Chapter 3) have been
provided at the lower end of the spillway to dissipate the energy of the water
and to avoid imdermining the paving at that place. Such a spillway is shown
in Fig. 2. In other places, as shown in Figs. 1 and 3, the paving has been pro-
vided for only a short distance below the crest, any damage below the paving
being considered not a menace to safety of the spillway and not a considerable
maintenance factor.

(b)  Fa&ures.   Of the 83 chute spillways studied by Alin, 12 had failed or had
experienced trouble.   Of these, 3 were built on embankments, a procedure
which is not considered good practice, 3 scoured the foundation badly down-
stream from the paving, 1 was ruptured by uplift from headwater owing to
inadequate upper cutoff and drainage, 1 failed because of high velocity of
water entering cracks in the paving, 1 had its side walls overtopped at a bend
in the spillway, and the other 3 failed from indeterminate causes, but probably
owing to cracking of the apron.

(c)  General arrangement.   The spillway crest may be straight, as in Fig. 1,
but in some places an arc normal to the flaring side walls may be found more